Biodeuteration of poly(beta-hydroxybutyrate).
The formation of poly(beta-hydroxybutyrate), PHB, by Rhodobacter sphaeroides and Alcaligenes eutrophus was studied using the following carbon sources and solvents: (1), acetate in H2O; (2), D3-acetate in H2O; (3), acetate in 90 to 92% D2O; and (4), D3-acetate in 90 to 92% D2O. The growth of Rb. sphaeroides cultured under condition (2) showed no apparent deuterium isotope effect, while considerably slowed growth in the presence of D2O was observed under conditions (3) and (4). In all cases, the PHB produced under deuterium enriched conditions was of high molecular weight. Interestingly, comparatively high volumetric formation of partially deuterated PHB was obtained using culture condition (4) for A. eutrophus. Fourier transform infrared spectroscopy (FT-i.r.), pyrolysis gas chromatography mass spectrometry (PGC-m.s.), and nuclear magnetic resonance (n.m.r.) were used to establish the extent and distribution of deuterium in the PHB samples produced. Partially deuterated PHB was obtained in each case, using a deuterium enriched culture. Considerable differences in the extent and distribution of deuterium were found between micro-organisms and culture conditions.